Abstract Objective: To assess the outcome of the drainage procedure used for treating a prostatic abscess, and to propose a treatment algorithm to reduce the morbidity and the need for re-treatment.
Introduction
A prostatic abscess is an uncommon urological emergency but it is a serious infection of the prostate with a high mortality rate unless properly treated [1, 2] . Patients with diabetes mellitus, renal insufficiency and immune suppression are particularly at risk. Urethral catheterisation, lower urinary tract instrumentation and a prostate biopsy are among the possible predisposing factors [3] . Several pathogens might be incriminated in the disease. Enterobacteriacae (particularly Escherichia coli) and Staphylococcus aureus are the commonest causative organisms [4] . Haematogenous spread from distant foci has also been reported. In these cases, organisms like Mycobacterium tuberculosis and Candida species might be found [5] .
The clinical presentation varies depending on the severity of infection. A prostatic abscess is usually diagnosed when a patient with acute prostatitis fails to respond to medical treatment. The patient commonly presents with perineal, genital and suprapubic pain, exacerbating LUTS, and urinary retention might also occur. Constitutional symptoms (fever, rigors, malaise and anorexia) are frequently present. The prostate is intractably tender on a DRE. Fluctuation (a 'boggy' sensation) of the prostate on a DRE can establish the diagnosis [6] . TRUS and other cross-sectional imaging methods (pelvic CT or MRI) might be useful in the diagnosis, treatment and monitoring of the response to treatment [7] . Once liquefaction and abscess formation are diagnosed, several approaches have been described for drainage. Open perineal drainage, transurethral deroofing, transrectal needle aspiration or tube drainage [8, 9] and percutaneous drainage [10] are the main therapeutic options. Transurethral holmium-laser deroofing of a prostatic abscess has been reported [11] .
To the best of our knowledge, the available data do not support some treatments over others in any particular situation. Furthermore, the morbidity of different procedures was not sufficiently reported and the effect of different treatment approaches on voiding and sexual function is unknown. The need for secondary treatment for the abscess or for the underlying prostate pathology has not been assessed. The aim of the present study work was to clearly define a treatment algorithm based on a retrospective assessment of a single-institutional case series, and a review of the relevant reports on this topic, to reduce the morbidity and the need for re-treatment, all of which might help in counselling patients, particularly for a staged treatment plan.
Patients and methods
Using our electronic database we retrospectively reviewed all patients with a diagnosis of prostatic abscess between 2002 and 2012. All patients who were admitted and received an interventional treatment were included. The database analysis was approved by an internal review board. All relevant baseline variables were reviewed. Details of the intervention, laboratory data, duration of hospital stay, follow-up data and readmissions were recorded. Patients were invited and interviewed to ascertain any medical treatment or secondary surgical procedures for the prostate.
Intervention
Once the diagnosis of a prostatic abscess was confirmed, broad-spectrum antimicrobial third generation cephalosporin was given after a midstream urine sample was taken for culture.
For transurethral deroofing, the procedure was performed under a spinal or general anaesthesia, based on an assessment by the anaesthesia team for the patient's condition. Using 24-26 F resectoscope sheath with glycine 1.5% as an irrigant, transurethral resection started at the 5-7 o'clock position, deep enough to deroof the abscess (Fig. 1a) . Based on the preoperative radiological assessment the resection might extend to the lateral lobes if they were involved. The specimen and the drained pus were collected and sent for pathological and microbiological assessment. After adequate haemostasis a 22 F urethral catheter was fixed.
For transrectal needle aspiration, a cleansing enema was applied when tolerable by the patient before the procedure, to eliminate faeces in the rectum. Initially patients were scanned in the lithotomy position and TRUS performed in both the transverse and the sagittal planes. The location of the abscess, as one or more hypoechoic areas with thick well-defined walls containing thick fluid, was ascertained (Fig. 1b) . A 7-MHz transducer probe was used, with a focal range of 1-4 cm; a lower frequency was used for large glands. Local anaesthesia was often infiltrated before the drainage procedure. A peri-prostatic block was obtained by injecting 5 mL lidocaine 2% at the junction of the seminal vesicles and the prostate bilaterally. An 18-G long Chiba needle, which can be passed through the needle guide attached to the ultrasound probe, was most often used. The ultrasound unit provided the best visualisation of the needle path in the sagittal plane. Images were typically superimposed with a ruled needle path that corresponded to the needle guide of the TRUS unit. All detectable abscesses were aspirated completely and the aspirate was sent for pathological and microbiological assessment.
The patient was discharged from the hospital after being afebrile for 48 h and the blood leukocyte count was declining. The patient was advised to keep taking ciprofloxacin 500 mg twice daily until the next clinic visit at 2 weeks after discharge.
Outcome measures
The peri-procedure morbidity and the need for re-intervention for the abscess were reported according to the modified Clavien scale. Furthermore, the hospital stay, re-admissions and consecutive treatment received (secondary medical or surgical treatment for the prostate) were recorded.
The results are presented as a description of the variables with the percentage, median (range) and mean (SD). Statistical analysis comprised Fisher's exact test and the chi-squared text for categorical variables, and the Mann-Whitney U-test for continuous variables, with P < 0.05 considered to indicate statistical significance in all tests.
Results
An admission for active interventional treatment of a prostatic abscess was recorded in 42 patients. The baseline demographic data and possible predisposing factors are shown in Table 1 . Diabetes mellitus was present in 59% of patients and 24% were on immunosuppressive treatment secondary to a renal/liver transplant. There was a history of an indwelling urethral catheter at presentation, recent urethral instrumentation and recent prostate biopsies in 29%, 17% and 8% of patients, respectively.
The median estimated size of the prostate was 53 (6.2-110) and 70 (21-106) mL in the deroofing and aspiration groups, respectively (P = 0.5). The median estimated size of the abscess was 4.5 (2-23) and 2.7 (1.5-7.1) mL in deroofing and aspiration groups, Table 1 The baseline variables in the two groups, and the peri-procedure and late outcomes. respectively (P = 0.2). In half of the patients there were multiple abscesses (more than one site) on imaging before the intervention (Table 1 ).
Mean (SD)
All patients who had deroofing were catheterised for a median of 6 (3-14) days and four who had TRUSguided aspiration were catheterised for a median of 3 (1-7) days. There was a significantly shorter hospital stay in patients who were treated with TRUS-guided aspiration (Table 1) . A suprapubic cystostomy tube was used to replace an indwelling urethral catheter in two patients in each group (Table 1) .
No deaths were reported after either intervention. The peri-procedure complications (in the first 30 days) were only in the deroofing group, in which two patients developed septic shock necessitating intensive care (Clavien 4a) and one patient developed epididymo-orchitis (Clavien 2). There were two late complications in the deroofing group, in which one patient developed a urethral stricture that required endoscopic urethrotomy (Clavien 3a) and one developed a urethral diverticulum (Fig. 2) and urinary incontinence that required a diverticulectomy and bulbo-urethral sling procedure (Clavien 3b). A urethro-rectal fistula developed after aspiration in one patient (Clavien 3b) ( Table 1) .
Re-treatment for the abscess was indicated in two (7%) patients in the deroofing group, where TRUSguided aspiration was used. In these patients the failure to control fever and an evident residual hypoechoic area by TRUS indicated aspiration.
The need for abscess re-treatment (both patients) and occurrence of complications (all five) consistently occurred in patients with an estimated prostate size of >80 mL (P = 1.0). Furthermore, there was a further need for re-treatment of the abscess (both patients) and more complications (four of five) in those with multiple abscess foci than in those with a single focus of abscess (P > 0.05).
There were no significant differences between the treatment groups in the need for auxiliary procedures to control residual LUTS (Table 1) . One patient had a persistently high PSA level at 3 months after drainage and a subsequent prostatic biopsy showed underlying high-grade adenocarcinoma (Table 1) .
Discussion
Unlike any other abscess in the body, prostatic abscess drainage is not the sole objective of the urologist. The goals of treatment are to lower the morbidity and mortality of the drainage procedure, reduce the need for retreatment and to preserve normal urinary and sexual function, particularly in young motivated patients. In the present study we reviewed our experience with this rare urological emergency to devise an algorithm for treatment.
Our data showed that deroofing is not free of morbidity, and although it is effective for the immediate control of symptoms, the occasional need for the re-treatment of residual abscesses or the subsequent effect on urinary and sexual function invite other less-invasive treatment approaches.
Needle aspiration is a viable treatment option for deeply seated body abscesses, which could be used by different approaches [12] . In urological practice, needle aspiration has been used to treat renal, perirenal and pelvic abscesses. Unlike deroofing, the endpoint of TRUS-guided aspiration of a prostatic abscess is controlled by simultaneous US. Despite that drainage might be more complete with deroofing, the multiplicity of abscesses in a large prostate can be a limitation to the deroofing procedure.
Most of the published series are relatively small, outdated and reported before the era of minimally invasive surgery (MIS) and effective highly specific medical therapy for the prostate. Table 2 [5, 8, 9, 13, 14] summarises the outcome of drainage procedures reported previously. Re-treatment for the abscess was reported in 14-22% and re-treatment for BOO in 28% of patients. Unfortunately, the reporting is incomplete and the offered treatment was based on surgeon discretion and rarely on objective factors.
We propose a treatment algorithm (Fig. 3) that identifies patients based on age, prostate size, abscess criteria and associating urinary tract anomalies. In the current algorithm, an age of 40-50 years was used as a threshold for the beginning of LUTS secondary to BPH. Despite the significantly different proportion of men having LUTS, a clear trend towards an increase in symptom scores with increasing age is reported in all population-based studies [15] . So in our algorithm, BOO is considered as an influential factor after that age. Furthermore, TRUS-guided aspiration is used as much as possible, aiming for deferred management of BOO (medical or MIS). When deroofing is indicated, especially for a multilocular abscess, a threshold for prostate size at 80 mL is identified, based on recommendations of most of the guidelines limiting the role of safe transurethral resection to this size [16, 17] . In that situation, a limited deroofing or maximum possible aspiration is used, followed by a pre-planned deferred MIS. Fig. 1c shows an example of a 204-mL prostate with a solitary peripheral abscess where TRUS-guided aspiration was used, and 6 weeks later holmium laser enucleation of the prostate was performed.
In younger patients the abscess criteria dictate the management plan, but suprapubic cystostomy remains an option for patients with indwelling catheters or those on regular catheterisation for causes other than BOO.
After reviewing the present case series we emphasise the need to keep assessing the PSA level during the follow-up visits until it reaches a nadir level, otherwise a prostate biopsy is highly recommended to avoid missing underlying prostate cancer. Furthermore, a staged management by needle aspiration of the abscess followed by a pre-planned definitive MIS treatment of the BOO is a reasonable option.
Limitations of the present study are inherent in any retrospective study. Furthermore, the situation affecting the choice of treatment approach was not addressed and the few patients included did not allow an analysis of predictors of the outcome.
In conclusion, transrectal needle aspiration and transurethral deroofing are viable, comparable treatment options for prostatic abscess. Needle aspiration, when done for properly selected cases, could minimise the morbidity of the drainage procedure.
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